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Preparation of Ginsenoside Rg3-loaded chitosan microspheres for intranasal administration

TANG Wen-yan,GAO Jing,DING Xue-ying, GAO Shen”
Department of Pharmaceutics,School of Pharmacy,Second Military Medical University,Shanghai 200433, China

[ABSTRACT]| Objective: To prepare ginsenoside Rg3-loaded chitosan microspheres for intranasal administration. Methods: The
chitosan microspheres were prepared by the O/W/O combined with multiple emulsification chemical crosslink technique.
Quadratic polynomial equation and linear regression equation were fitted by the statistic software, and the resulting equations
were used to produce response surface graphs. The best experiment conditions were screened by central composite design (CCD)
using drug load,encapsulation efficiency, and the proportions of microspheres (with diameter of 40-60 pm) as variables. The
shape of microspheres was observed by scanning electron microscope. Results: The best ranges of the prescription included:drug
to carrier material ratio:0. 4-0. 5;organic phase and water phase ratio:0. 4-0. 6 ;and first emulsion and oil phase ratio:0. 13-0. 17.
The 3 batches of microspheres prepared according to the above condition were well-shaped (full sphere), with the mean drug
loading capacity being (10. 2540. 08) % and the encapsulation efficiency being (30. 614 1. 46) %. Conclusion: The optimized
technique has a good reproducibility and can be used for preparation of Rg3-loaded chitosan microspheres for intranasal
administration.
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K TN 21D AR DI B L 5 25 M, A AW
) 51 AP ol I A K A AR R AE K 24 ) A S I T
BT LR R 2 W R R

AR SR FH BLAT A 400 8 P R R o A R 1
BB (chitosan) 1E A 8RR EL, il % T B &R A 2
BT Re3 7 BB,

1 MRFFEE

L1 #Ha KHARSE AR Rg3(KEFE
2l PR A AL 4 RE 93,58 %, /it 5 . 070221) 5 7
B R AR R AT OB A WL 100 B, B L BEE
91. 72 %) s W AR AT CHEl 245 4k 2% 3R 70)) o b 2 4l
(EZ 4% 7, 2 dli; 25 (J&K Chemical.
Ltd. ). il 4l 5ol F 38 ok 4y dr e, 89 D) 5L A6 4
PEA CRUGAR AR ) 5 1 7 458 35 (i 4 503 1
AR AT B A F)D 5 O 4 BB (EUROMEX,
Holland) ; S-520 B4 8 (H A H 37) 5 LC-10A
P e OB A CH AR B

1.2 mREMEHE LI FLEN kb
% Rg3 e Bk, UL 77 5 52 BB T 5 %0 B 1R
WY KA, B Re3 BT & bt B ik
A HUAE AT HUAE i N AR Hp R 75 A5 ) 3L 5 LA A
FlE 2% Span80) A A i AH L B A1) FL 3 N Tl AR 9
P T BEFE 30 min ST, b0 AR 4R 4K 3 h
Joi o T E A R T A R R, T K T
KL EA TR,

1.3 Rg3AEMEFENBEIRF EFHER
1.3.1 4% Diamond ODS %4 (200 mm X
4.6 mm,5 pm); AN AH: LN = K (55 + 45); ik 1
ml/min; K AC 203 nm; il BEFE s HEAE R 20 pl,
1.3.2 ArEm &6 e® 2ulEH 1.2.5.5.10,
25.50,100 pg/ml (¥ Re3 F A bR W, 4% 1. 3. 1
BT 25 A 43 BT 00 e TR A, DA AR 56 e T A [l U 45

B b 71 il 2k
1.3.3 HEERK EHE. . (25,.50.100

pg/mD3 P E Re3 W, 70 4% 1. 3.1 T T o 3%
SAE M I LW TR, 1 d I E 5 IR R RER I E
TIRGIES S d P H WS H RS 2R,

13,4 FEDRFERE  WEICEAMEK 9 7,5 3
2, 23 AR 5 (25.50,100 pg/mD K
FEW) Rg3 #EH . A A BRI (1 = 5)4 ml T 70°C K
AR 30 min, A, A I E A 2 10 ml, A
0. 45 e Bk L 98 J5E 3o 38 5 FH U 3 A0 e R B 3E 2 A
B, ¥ 1,301 TR % 400 43 b, D e T AR AR
P ol e v IRl R

L4 edFR&AHBHFhag WHTAHMIKL 50
mg G EMETE T 10 ml HE b 3% 1.3, 4 T F
(Al A0 iR AL B L 4% 1. 3. 1 TR €8 1% 4% 1R I e
Rg3 WS M T 1 A Xk 55 8 — &b U7 ok 1 80 24
HAAE R, S RE=1TR DAY E/ Mk EE X
100 %0 s B3 & =g ek h 254 & / $ 25 5 X100 % .
1.5 R BERALEHR K AL KDL B
TR T ST A TR B 3R B S 23 dirE L 3k 2 H AT AR
RN X W8 500 ANk, THECE RS, KT
BRI S WA W& B H 3 R e 5 Ik 4.
EEESE RN R =37 8 S FITPIN

1.6 ZEEZERAMBSE LD TS I
fili b, B FERT Rg3 58 58 T 3k 4 Joit 5% Wi 4 4 25 1) 3
AR EE A g0 L W2 L (X)) VA LA 57K A E
X)) WIS WA (X)), R =B EAKFR
(D, UEE R D HE )M 40~60 pm Fi
PERRER BT o LU (Y ) R VR i b, JFAE b AR &, 53
BT % 2 K H Statistic BOF R AT =0 K U
G BB SR A O R BRI H AR
PR E 3 AN AR — R E, HAh 2 N E R E
R AL bR, I 22 20N T (response surface) B, B &
WU A L 25T, TR A 1) L 24 il & 3 it
TR,

1 EfRITMANBBKAEIZHOEEKTER
Tab 1 Independent variables and correspondent

values in coded and physical form of CCD

Independent Level
variable —1.682 —1 0 1 1.682
X, (W/W) 0.5 0.702 7 1 1.594 5 2
X, (V/V) 0.5 0.702 7 1 1.594 5 2
Xs (V/V) 0.066 7 0.080 2 0.1 0.1595 0.2

X, :Drug and carrier material ratio; X;:Organic phase and water

phase ratio; Xj:First emulsion and oil phase ratio

2 & R

2.1 Rg34& %Mz HPLC £0 7 k3 ReER
2.1.1 ArdEw & RIHITFN.C=0.000 7TA—
2.525 3" =0.999 3), KUK EEAE 1~100 pg/ml 8
Bl N 2Pl R R AF, HPLC B W 1, 76 (i 4
£ F ,Rg3 WIAR B I 18] 24 5.3 min 2247, #4150 4
B RORAT A FUBORON T Rg3 TR 1K 0 52

2.1.2 BEEHEERE 45RNE 2, Red ek
B AR 1 [l Wi R AE 98 % ~ 102 % 2 1), 1 H P9 H 1A
K53 BE 8 /N T 2% , e W% & BN 5 U i [ SRR

R # AT & 20K,
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1 Rg3 &=ME HPLC &iEE
Fig 1 Chromatography of Rg3 content determination
A:Non-loaded microsphere; B:Rg3 standard solution; C:Rg3-loaded

microsphere
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Tab 2 Recovery and precision of HPLC

Concentration Recovery/ % Inter-day Intra-day
on/(pg+ml™ b (n=3) RSD/ % RSD/ %
25 98.9740. 33 0.918 1. 07
50 99.5340.72 0. 883 1.33
100 101.1240. 39 0.827 1. 29

2.2 Rg3##H &L HMLER L3,

o R T R R L A R R AR .

Y, = — 15. 204 45 — 39. 126 14X, +
17.691 38X.+ 723. 280 81X, + 11. 375 59Xi —
8.777 73X5—2 279. 197 45X5 + 9. 568 69X, X, —
61.253 10X, X; —14. 57 971X, X; (»r=0. 831 5)

Y,=—9.616 07—9. 245 57X, +4. 587 85X, +
295. 577 91X, + 1. 898 88Xi — 3. 653 80X; —
986. 188 20X5+6. 206 63X, X, —18. 072 32X, X; +
3.340 36X, X; (r=0.772 4)

Y;=53.862 77-+27.999 42X, +9. 919 94X, —
428. 671 69X, — 7. 249 55X — 5. 707 73X; +
3693.332 11X54-0. 238 14X, X, —101. 972 52X, X; —
316. 169 71X, X; (r=0. 855 8)

AU G J7 R AR O R A mT W, 3 AT R
T T R A ORI L3 S RO L R A
R A

PR Y Yo Y AE O PR AR R ] E 5 B /)
(1) H AR 5 P AE L AT 5 2 A A AR B AN T =
e W 2~4,

£3 EfRITMMUBHKHEIZER

Tab 3 Experimental design with experimentally determined values of different dependent variables

No. X, X, X, Y. /% (n=3) Y2/ % (n=3) Y3/ % (n=3)
1 0.702 7 0.702 7 0.080 2 11.9340. 20 4,9240.73 46.0046. 08
2 1.594 5 0.702 7 0.080 2 11.5740. 27 7.1140.91 35.67+6.11
3 0.702 7 1.594 5 0.080 2 21.71+0. 32 8.96+0. 46 0
| 1.594 5 1.594 5 0.080 2 17.98+0.92 11.05+0. 10 0
5 0.702 7 0.702 7 0.159 5 28.96+0.19 11.95+0. 24 63.67+14.,47
6 1.594 5 0.702 7 0.159 5 12.20+0. 52 7.50+0. 68 46.33+12.58
7 0.702 7 1.594 5 0.159 5 27.36+1.18 11.29+0. 25 0
8 1.594 5 1.594 5 0.159 5 23.4040. 50 14.38+0.55 0
9 0.5 1 0.1 28.26+1.70 9.42+0. 38 20.33+5.77
10 2 1 0.1 9.62+0.13 6.41+1.98 40.00+7. 81
11 1 0.5 0.1 9.7540. 24 4.8741.02 30.33+13. 32
12 1 2 0.1 12.28+0. 65 6.14+0. 24 10. 0047, 00
13 1 1 0.066 7 8.7840.81 4.3940.13 58.33+9.45
14 1 1 0.2 9.5140. 84 4.7640.12 56.33+14.01
15-20 1 1 0.1 10.7740.55 5.384+0.48 40.33+12. 22

X :Drug/chitosan; X, : Organic phase/water phase; Xj: First emulsion/oil phase; Y : Encapsulation efficiency; Y::Drug loading capacity;

Y3 :Ratio of 40-60 pm microspheres
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Fig 2 Response surface of encapsulation
efficiency as a function of X; and X;
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Fig 3 Response surface of drug loading capacity
as a function of X, and X;

Organic phase and water phase ratio X; =1
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Fig 4 Response surface of proportion of 40-60 pm
microspheres as a function of X, and X;

Organic phase and water phase ratio X, =1

AR 280 IV THT AR 3 1) 5 AR Ak 7 Y L R X0, 4~
0.5;X5:0. 13~0. 17, H A HLAH 55 KA L0 4k 7
S WA /0N D38 B D T Sy M e e R A 24 00 1R A B
FIE L H X TE N 0.4~0.6, BB TT N, £ 24
b (X0) 00, 45 B HLAHE KM LG (X2 ¢ 0.5 #1315 il
M (Xa) s 0,015, MUULAAFHI# I 3 #t Re3 7o JM
TR, FEP R A R B R 40~60 pom TROBR T A
Fb 3] f B4 5 R L3R 4,

F 4 HMURFHEF RS MEKENES NER LR
Tab 4 Predicted and measured values of
microspheres prepared according to

optimal experimental conditions

(%)
Parameter Predicted Measured(n=3) Variance®
Y, 30. 28 30.6141.46 —1.09
Y, 10. 56 10.25+0.08 2.94
Y 56.78 52.0043. 00 8.42

4, Variance (%) = (predicted value — measured value)/predicted
value X 100%. Y, : Encapsulation efficiency; Y : Drug loading capae-

ity; Y3 :Ratio of micropheres which size between 40 pm and 60 pm

& 4 AT, R B E M 40~60 pm K
JIt o Ll A8 45 280 (% 52 I 55 T (L D 22 28 N, % )
PIEAET7 1 % L 2EBC h R . =R 3 E i /3
&5 SR 7 B 5 SOOI AR AR 43, 3% WY 49 1) 8L 45 7
FE AT DLBIF M F iR 45 b 5 R 2 M 56 & . a8
ALK BR 15 4, 23 BOTE RAF R AR RN A,
5 kLA oy A 5
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120 f —
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Bs5s RENHEAE
Fig 5 Size distribution of Rg3-loaded

chitosan microspheres

Forh 40~60 pm MR AT EVEUR 52, 0%, TR
SEBPRLAR A (44, 99412, 59) pm,
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Fig 6 SEM photography of Rg3-loaded chitosan microspheres

A'; Single microphere; B: Microspheres. Original magnification: X 1 500
(A); X1 000(B)
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M OD kb T. 2.
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0 4T o AMAL o= (F)V* L F B K BT 40 5
BREL.F=2(k AR FHO .U =R HMW o=
(29)V =1, 682,

£ R0 4 29 IR (0 R AR X 25 W AE S v o A
Wi 458K L 2R 2 /N T 10 e IR $0ER 23 B0 38 N

SOV T AREAR AR ORI Aok 0 A A A B AR
PR AP ZE TR, S R0 4 24 TR 1 b A%
B IFAE 40~60 pom YO Y AW ST 45 1) Re3 ¢
R ER T ¥ K42 2 (44, 99412, 59) pm. 40 ~ 60
pm (R RICER 7 S B 52, 000, A A ISR,
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